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Description
FIELD
[0001] The present invention relates to a system and

method for managing and transitioning automated chat
conversations.

BACKGROUND

[0002] In order to remain competitive in the modern
commerce system, many businesses remain constantly
vigilant of evolving consumer demands, and strive to pro-
vide customers with the high quality products and serv-
ices that they desire. To that end, many businesses em-
ploy contact centers that include automated systems and
representatives of the business to process transactions
and/or service the needs of their customers,

[0003] Such contact centers may utilize a number of
communication channels to engage with customers,
such as telephone, email, live web chat, and the like. For
example, in many instances, an end user or customer
may be routed to a live human agent to assist the end
user with his or her needs.

[0004] Utilizing live human agents for all contact center
communications can be time consuming for both the
business operating the contact center as well as end us-
ers or customers who must wait for qualified agents to
become available.

[0005] Furthermore, employing live human agents
adds additional overhead costs and complexity to the
business operation, which in turn may lead to higher costs
to consumers.

[0006] The above information discussed in this Back-
ground section is only for enhancement of understanding
ofthe background of the described technology and there-
fore it may contain information that does not constitute
prior artthatis already known to a person having ordinary
skill in the art.

[0007] US 2003/007628 Aldiscloses a method for han-
dling a customer contact request over a communication
network includes selecting a subset of the agents at ran-
dom within a set of agents who are able to handle the
request. Relative levels of workload are determined
among the agents in the subset, and one of the agents
in the subset to whom to assign the request is chosen
so as to balance the relative levels of workload within the
subset.

[0008] InUS 2011/141919A1 an approach is provided
for virtual agent session monitoring and barge-in. A plat-
form monitors content of a communication session be-
tween a virtual agent and a user and determines whether
the content satisfies a pre-defined rule. Further, the plat-
form selectively initiates a barge-in of the communication
session by a live agent based on the determination.
[0009] DE 10 2009 045 187 A1 seeks to provide an
interface system that enables a call center agent to ac-
cess and intervene in an interaction between an auto-
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mated call center system and a caller whenever neces-
sary for complex application tasks is described. The sys-
temincludes a user interface that presents the agent with
one or more categories of information, including the con-
versation flow, obtained semantic information, the rec-
ognized utterances, and access to the utterance wave-
forms. This information is cross-linked and attached with
a confidence level for better access and navigation within
the dialog system for the generation of appropriate re-
sponses to the caller.

[0010] US 2015/103995 A1 discloses a system for pri-
oritizing intervention of live agents into automated cus-
tomer engagements in a communication system is dis-
closed. The system includes an intervention prioritization
module configured to identify a live agent to intervene
into an automated customer engagementin a communi-
cation system based on a confidence factor correspond-
ing to the automated customer engagement and one or
more live agent attributes corresponding to the live agent.
The system furtherincludes alive agent conference mod-
ule configured to cause the identified live agent to inter-
vene into the automated customer engagement.

[0011] US2012/0041903 A1 discloses a method of op-
erating a chatbot to engage in a conversation with a cor-
respondent the method comprises building a profile hav-
ing plural profile variables for the correspondent; and dur-
ing the conversation with the correspondent; selecting a
node in the conversation data structure for processing
based on the one or more profile variables, and process-
ing the node to follow a conversation path based on the
node’s coded instructions and/or relationship with other
nodes. In another aspect, the method comprises the
steps of attempting to match the received input message
with a node in the conversation data structure of the chat-
bot; if a matched node is found, selecting the matched
node for processing; but if a matched node is not found,
selecting a node for processing using a fuzzy search, or
using a default procedure.

[0012] US 2014/279050 A1 discloses a system and
process for presenting a customized chatbot. The trans-
actioninone exampleis a sales transactions. Information
is retrieved that is associated with the user or customer.
The information includes demographic information of the
user or behavioral information of the first party, or a com-
bination of both. A chatbot is presented on the system of
the user as of a messaging window of a web page doc-
ument of an entity selling a good or a service. The mes-
saging window is customized to the end user based on
the demographic information of the first party, or the be-
havioral information of the first party or a combination of
both. The messaging window is customized to include
one or more of an initial greeting, an appearance of the
messaging window, and a picture of an agent.

SUMMARY

[0013] The present invention is directed to a method
for managing chat automation according to claim 1 and
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a system for managing chat automation according to
claim 7. Preferred embodiments are set out in the de-
pendent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] A more complete appreciation of the present
invention, and many of the attendant features and as-
pects thereof, will become more readily apparent as the
invention becomes better understood by reference to the
following detailed description when considered in con-
junction with the accompanying drawings in which like
reference symbols indicate like components, wherein:

FIG. 1isablock diagram of achatautomation system
according to some embodiments and/or arrange-
ments of the present invention;

FIGS. 2A and 2B are schematic block diagrams
showing further details of a chat automation server
operating as part of the chat automation system ac-
cording to some embodiments and/or arrangements
of the present invention;

FIGS. 3A-3Cillustrate an example scenario for man-
aging an automated chat communication according
to an example arrangement of the presentinvention;

FIG. 4 is a flow diagram illustrating a method of man-
aging a chat automation system according to some
example arrangements of the present invention;

FIG. 5 illustrates a process of facilitating a chat com-
munication according to some example arrange-
ments of the present invention;

FIG. 6A is a block diagram of a computing device
according to an arrangement of the present inven-
tion;

FIG. 6B is a block diagram of a computing device
according to an arrangement of the present inven-
tion;

FIG. 6C is a block diagram of a computing device
according to an arrangement of the present inven-
tion;

FIG. 6D is a block diagram of a computing device
according to an arrangement of the present inven-
tion; and

FIG. 6E is a block diagram of a network environment
including several computing devices according to an
arrangement of the present invention.
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DETAILED DESCRIPTION

[0015] The present invention is described in one or
more embodiments and arrangements in the following
description with reference to the figures, in which like
numerals represent the same or similar elements. While
the invention is described in terms of the best mode for
achieving the invention’s objectives, it will be appreciated
by those skilled in the art that it is intended to cover al-
ternatives and modifications as may be included within
the scope of the invention as defined by the appended
claims.

[0016] Generally, modern contact centers are staffed
with agents or employees who serve as an interface be-
tween an organization, such as a company, and outside
entities, such as customers. For example, human sales
agents at contact centers may assist customers in mak-
ing purchasing decisions and may receive purchase or-
ders from those customers. Similarly, human support
agents at contact centers may assist customersin solving
problems with products or services provided by the or-
ganization. Interactions between contact center agents
and outside entities (customers) may be conducted by
speech voice (e.g., telephone calls or voice over IP or
VolP calls), video (e.g., video conferencing), text (e.g.,
emails and text chat), or through other media.

[0017] In order to remain competitive, however, busi-
nesses constantly strive to provide high quality service
to customers, and also keep prices low. Employing live
human agents to handle every interaction with customers
adds additional overhead costs to the business, which
may eventually be passed on to consumers in the form
of higher prices for the products or services sold by the
business. In some use cases, automated interactions
may be useful for some customers, because the structure
and flow of an automated interaction can be optimized
and to the point, while a human agent may forget to ask
certain questions or follow-up on certain details, even if
guided by an agent script. Additionally, coordinating the
availability of live human agents qualified to handle a
wide variety of customer needs is complicated and time
consuming, and may result in lowered satisfaction levels
for customers who are waiting for a specialized human
agent to become available.

[0018] Accordingly, embodiments and arrangements
of the present invention are directed to systems and
methods for orchestrating automated chat communica-
tions with customers and end users by employing auto-
mated chat systems (or chat robots) to engage with cus-
tomers. The customers may not be aware that they are
communicating with an automated system rather than a
live agent.

Additionally, embodiments and arrangements of the
present invention include a system and method for ena-
bling one or more agents to monitor and facilitate multiple
different automated chat communications with custom-
ers at the same time. According to some arrangements,
a conversation may be tagged or identified according to



5 EP 3 453 160 B1 6

the type(s) of service, customer segment, customer sat-
isfaction level, and the like, and agents may subscribe
to monitoring conversations based on one or more tag
filters.

[0019] As will be appreciated by a person of skill in the
art, one of the benefits of utilizing automated chat robots
for engaging in chat conversations with human users is
that it helps contact centers to more efficiently use valu-
able and costly resources like human agents, while main-
taining customer satisfaction. For example, chat robots
may be invoked to initially handle chat conversations
without the human customer knowing that it is conversing
with a robot. The chat conversation may be escalated to
a human agent if and when appropriate. Thus, human
agents need not be unnecessarily tied up in handling
simple requests, and may instead be more effectively
used to handle more complex requests or to monitor the
progress of many different automated communications
at the same time.

[0020] In the various arrangements , the terms inter-
action and communication are used generally to refer to
any real-time and non-real time interaction that uses any
communication channel including, without limitation te-
lephony calls (PSTN or VolIP calls), emails, vmails (voice
mail through email), video, chat, screen-sharing, text
messages, social media messages, web real-time com-
munication (e.g. WebRTC calls), and the like.

[0021] FIG. 1 is a block diagram of a system for en-
gaging and managing conversations between an auto-
mated chat robot and human users (hereinafter referred
to as a chat automation system 100), according to some
embodiments and/or arrangements of the presentinven-
tion. In some arrangements, the chat automation system
100 may operate as part of a contact center system 102.
The contact center system may be an in-house facility to
a business or enterprise 104 for serving the enterprise
in performing the functions of sales and service relative
to the products and services available through the enter-
prise. In another aspect, the contact center system 102
may be operated by a third-party service provider. Ac-
cording to another arrangement, the contact center sys-
tem 102 may operate as a hybrid system in which some
components of the contact center system 102 are hosted
at the contact center premise and other components are
hosted remotely (e.g., in a cloud-based environment).
The contact center system 102 may be deployed in equip-
ment dedicated to the enterprise or third-party service
provider, and/or deployed in a remote computing envi-
ronment such as, for example, a private or public cloud
environment with infrastructure for supporting multiple
contact centers for multiple enterprises. The various
components of the contact center may also be distributed
across various geographic locations and computing en-
vironments and not necessarily contained in a single lo-
cation, computing environment, or even computing de-
vice.

[0022] According to one example arrangement, the
contact center system 102 includes resources (e.g. per-
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sonnel, computers, and telecommunication equipment)
to enable delivery of services via telephone or other com-
munication mechanisms. Such services may vary de-
pending on the type of contact center, and may range
from customer service to help desk, emergency re-
sponse, telemarketing, order taking, and the like.
[0023] Customers, potential customers, or other end
users (collectively referred to as customers or end users,
e.g., end user 106) desiring to receive services from the
contact center system 102 or the business 104 may ini-
tiate an inbound communication to the contact center
system 102 via their end user devices 108a- 108c (col-
lectively referenced as electronic device 108).

[0024] Each of the electronic devices 108 may be a
communication device conventional in the art, such as,
for example, a telephone, wireless phone, smart phone,
personal computer, electronic tablet, and/or the like, that
is configured to engage in text-based (e.g., chat) com-
munications with other electronic devices. According to
some arrangements, users operating the electronic de-
vices 108 may communicate with the contact center sys-
tem 102 by way of a voice channel, and the communica-
tion may be converted into text either at the end user or
contact center side. The text may then be transmitted to
a chat bot (described in more detail below), and the re-
sponse from the chat bot may be converted back into
speech or delivered to the end user’s device as text. Us-
ers operating the electronic devices 108 may initiate,
manage, and respond to telephone calls, emails, chats,
text messaging, web-browsing sessions, and other multi-
media transactions.

[0025] Inbound and outbound communications from
and to the electronic devices 108 may traverse the tele-
phone, cellular, and/or data communication network 110
depending on the type of device that is being used. For
example, the communications network 10 may include a
private or public switched telephone network (PSTN), lo-
cal area network (LAN), private wide area network
(WAN), and/or public wide area network such as, for ex-
ample, the Internet. The communications network 110
may also include a wireless carrier network including a
code division multiple access (CDMA) network, global
system for mobile communications (GSM) network,
and/or any 3G or 4G network conventional in the art.
[0026] According to one exemplary arrangement, the
contact center system 102 includes a switch/media gate-
way 112 coupled to the communications network 110 for
receiving and transmitting telephony interactions be-
tween end users and the contact center system 102. The
switch/media gateway 1 2 may include a telephony
switch or communication switch configured to function
as a central switch for agent level routing within the cent-
er. The switch may be a hardware switching system or
a soft switch implemented via software. In this regard,
the switch 112 may include an automatic call distributor,
a private branch exchange (PBX), an IP-based software
switch, and/or any other switch with specialized hardware
and software configured to receive Internet-sou reed in-
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teractions and/or telephone network-sourced interac-
tions from a customer, and route those interactions to,
for example, an agent telephony device. In this example,
the switch/media gateway establishes a voice path/con-
nection (not shown) between the calling customer and
the agent telephony device, by establishing, forexample,
a connection between the customer’s telephony device
and the agent telephony device.

[0027] Accordingtoone exemplary arrangement of the
invention, the switch is coupled to a communication serv-
er 118 which may, for example, serve as an adapter or
interface between the switch and the remainder of the
routing, monitoring, and other communication-handling
components of the contact center.

[0028] The communication server 118 may be config-
ured to process PSTN calls, VolP calls, and the like. For
example, the communication server 118 may be config-
ured with computer-telephony integration (CTI) software
for interfacing with the switch/media gateway and contact
center equipment. In one arrangement, the communica-
tion server 118 may include a session initiation protocol
(SIP) server for processing SIP calls. According to some
exemplary arrangement, the communication server 118
may, for example, extract data about the customer inter-
action such as the caller’s telephone number, often
known as the automatic number identification (ANI)
number, or the customer’s internet protocol (IP) address,
or email address, and communicate with other CC com-
ponents in processing the interaction.

[0029] Accordingtoone exemplary arrangement of the
invention, the system further includes an interactive me-
dia response (IMR) server 122, which may also be re-
ferred to as a self-help system, virtual assistant, or the
like. The IMR server 122 may be similar to an interactive
voice response (IVR) server, except that the IMR server
122 is not restricted to voice, but may cover a variety of
media channels including voice. Taking voice as an ex-
ample, however, the IMR server may be configured with
an IMR script for querying customers on their needs. For
example, a contact center for a bank may tell customers,
via the IMR script, to "press 1" if they wish to get an ac-
count balance. If this is the case, through continued in-
teraction with the IMR server 122, customers may com-
plete service without needing to speak with an agent.
The IMR server 122 may also ask an open ended ques-
tion such as, for example, "How can | help you?" and the
customer may speak or otherwise enter a reason for con-
tacting the contact center. The customer’s response may
then be used by the routing server 124 to route the call
or communication to an appropriate contact center sys-
tem 102 resource.

[0030] Ifthe communicationisto be routed to an agent,
the communication server 118 interacts with a routing
server 124 to find an appropriate agent for processing
the interaction. The selection of an appropriate agent for
routing an inbound interaction may be based, for exam-
ple, on a routing strategy employed by the routing server
124, and further based on information about agent avail-
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ability, skills, and other routing parameters provided, for
example, by a statistics server 132.

[0031] In some arrangements, the routing server 124
may query a customer database, which stores informa-
tion about existing clients, such as contact information,
service level agreement (SLA) requirements, nature of
previous customer contacts and actions taken by contact
center to resolve any customer issues, and the like. The
database may be managed by any database manage-
ment system conventional in the art, such as Oracle, IBM
DB2, Microsoft SQL server, Microsoft Access, Post-
greSQL, MySQL, FoxPro, NoSQL, SQLite, and the like,
and may be stored in a mass storage device 126. The
routing server 124 may query the customer information
from the customer database via an ANI or any other in-
formation collected by the IMR 122.

[0032] Once an appropriate agentis identified as being
available to handle a communication, a connection may
be made between the customer and an agent device
130a-130c (collectively referenced as 130) of the identi-
fied agent. Collected information about the customer
and/or the customer’s historical information may also be
provided to the agent device for aiding the agent in better
servicing the communication. In this regard, each agent
device 30 may include a telephone adapted for regular
telephone calls, VolP calls, and the like. The agentdevice
130 may also include a computer for communicating with
one or more servers of the contact center and performing
data processing associated with contact center opera-
tions, and for interfacing with customers via voice and
other multimedia communication mechanisms.

[0033] The contact center system may also include a
multimedia/social media server 154 for engaging in me-
diainteractions other than voice interactions with the end
userdevices 108. The mediainteractions may be related,
for example, to email, vmail (voice mail through email),
chat, video, text-messaging, web, social media, co-
browsing, and the like. In this regard, the multimedia/so-
cial media server 154 may take the form of any IP router
conventional in the art with specialized hardware and
software for receiving, processing, and forwarding multi-
media events. According to some arrangements, the mul-
timedia/social media server 154 may be configured to
maintain chat conversations, generate chat transcripts,
and determine whether or not a chat communication is
completed (e.g., based on timeout or by a customer clos-
ing a chat window). Additionally, the multimedia/social
media server 154 may be configured to keep a chat ses-
sion alive even when a particular chat server instance
crashes, and also process or facilitate chat transfers and
conference sessions.

[0034] The web servers 120 may include, for example,
social interaction site hosts for a variety of known social
interaction sites to which an end user may subscribe,
such as, for example, Facebook, Twitter, and the like. In
this regard, although in the embodiment of FIG. 1 the
web servers 120 are depicted as being part of the contact
centersystem 102, the web servers may also be provided
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by third parties and/or be maintained outside of the con-
tactcenter. The web servers may also provide web pages
for the enterprise that is being supported by the contact
center. End users may browse the web pages and get
information about the enterprise’s products and services.
The web pages may also provide a mechanism for con-
tacting the contact center, via, for example, web chat,
voice call, email, web real time communication (We-
bRTC), or the like.

[0035] Accordingtoone exemplary arrangement ofthe
invention, in addition to real-time interactions, deferrable
(also referred to as back-office or offline) interactions/ac-
tivities may also be routed to the contact center agents.
Such deferrable activities may include, for example, re-
sponding to emails, responding to letters, attending train-
ing seminars, or any other activity that does not entail
real time communication with a customer. In this regard,
an interaction (iXn) server 156 interacts with the routing
server 124 for selecting an appropriate agent to handle
the activity. Once assigned to an agent, an activity may
be pushed to the agent, or may appear in the agent’s
workbin 136a-136c¢ (collectively referenced as 136) as a
task to be completed by the agent. The agent’s workbin
may be implemented via any data structure conventional
in the art, such as, for example, a linked list, array, and/or
the like. The workbin 136 may be maintained, for exam-
ple, in buffer memory of each agent device 130.

[0036] Accordingtoone exemplary arrangement ofthe
invention, the mass storage device(s) 126 may store one
or more databases relating to agent data (e.g. agent pro-
files, schedules, etc.), customer data (e.g. customer pro-
files), interaction data (e.g. details of each interaction with
a customer, including reason for the interaction, disposi-
tion data, time on hold, handle time, etc.), and the like.
[0037] Accordingto one arrangement, some of the da-
ta (e.g. customer profile data) may be maintained in a
customer relations management (CRM) database host-
ed in the mass storage device 126 or elsewhere. The
mass storage device may take form of a hard disk or disk
array, flash memory, magnetic table, or other suitable
mass storage device as is conventional in the art, for
storing information used as part of the chat automation
system 100 and the contact center system 102.

[0038] According to some arrangements, the contact
center system 102 may include a universal contact server
(UCS) 127, configured to retrieve information stored in
the CRM database and direct information to be stored in
the CRM database. For example, the UCS 127 may be
utilized as part of the chat automation system 100 to fa-
cilitate maintaining a history on how well a particular chat
bot (described in more detail below) functions for a given
customer as a reference for future chat communications.
The UCS 127 may also be configured to facilitate main-
taining a history of customers’ preferences regarding me-
dia channels, such as instances in which chat commu-
nications are acceptable and instances in which custom-
ers prefer alternate media channels. Additionally, the
UCS 127 may be configured to capture and store data
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regarding comments from agents, customer communi-
cation history, and the like.

[0039] The contact center system 102 may additionally
include a knowledge management server 150 for facili-
tating interactions between customers operating the end
user devices 108a-108c and a knowledge system 152
(which may be included as part of the contact center sys-
tem 102, or may be operated remotely by a third party).
The knowledge management server 152 is a computer
system capable of receiving questions and providing an-
swers as output. According to some example arrange-
ments, the knowledge system may be embodied as IBM
Watson®. Of course, any other knowledge system may
be used as will be appreciated by a person having ordi-
nary skillinthe art. In some arrangements, the knowledge
system 152 is an artificially intelligent computer system
capable of answering questions posed in natural lan-
guage by retrieving information from information sources
such as encyclopedias, dictionaries, newswire articles,
literary works, or other documents submitted to the
knowledge system 152 as reference materials, as is well
known inthe art. Additional details of the knowledge man-
agement serveris provided in U.S. Application Serial No.
14/449,018, filed on July 31, 2014, entitled "System and
Method for Controlled Knowledge System Manage-
ment," the content of which is incorporated herein by ref-
erence.

[0040] The contactcenter system 102 may additionally
include a chat automation server 140 for conducting and
managing automated/electronic chat communications
with end users 106 operating end user devices 108. The
chat communications may be conducted in such a way
that the end users are not aware that they are commu-
nicating with an automated system, as opposed to a hu-
man agent, although embodiments and arrangements of
the present invention are not limited thereto, and in some
embodiments, end users may be aware that they are
interacting with an automated system. According to some
arrangements, the chat automation server 140 may op-
erate as a chat orchestration server, dispatching actual
chat conversations to various chat bots or agent chats.
The processing logic of the chat automation server 40
may be rules driven, and may leverage, for example, in-
telligent workload distribution protocols and various busi-
ness rules for routing communications.

[0041] Additionally, the chat automation server 140
may be configured to facilitate (e.g., supervise and co-
ordinate) self-learning by individual chat bots. For exam-
ple, prior to characteristics of individual chat bots being
modified, the chat automation server 140 may determine
whether various end user input or feedback that may
modify the chat bot is suspicious or malicious (e.g., by
searching for or identifying key words or phrases, and/or
flagging potential issues for review by an agent).
[0042] According to one arrangement, the chat auto-
mation server 140 is coupled to the interaction server
156, statistics server 132, and/or the like, for allowing
automated chat sessions to be escalated/trans-
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ferred/routed to human agents when appropriate. The
chat automation server 140 may also be coupled to the
knowledge management server 50 for receiving, for ex-
ample, suggestions on answers to queries posed by cus-
tomers during an automated chat session, for providing
links to knowledge articles, and/or the like. Although the
chat automation server 140 is depicted in the embodi-
ment of FIG. 1 as being a separate server component, a
person of skill in the art should recognize that function-
alities of the chat automation server may be incorporated
into the multimedia/social media server 154, the knowl-
edge management server 105, the IMR server 22, or the
like.

[0043] The contactcentersystem 102 may alsoinclude
a reporting server 134 configured to generate reports
from data aggregated by the statistics server 132. Such
reports may include near real-time reports or historical
reports concerning the state of resources, such as, for
example, average waiting time, abandonment rate, agent
occupancy, and the like. The reports may be generated
automatically or in response to specific requests from a
requestor (e.g. agent/administrator, contact center appli-
cation, and/or the like).

[0044] The various servers of FIG. 1 may each include
one or more processors executing computer program in-
structions and interacting with other system components
for performing the various functionalities described here-
in. The computer program instructions are stored in a
memory implemented using a standard memory device,
such as, for example, a random access memory (RAM).
The computer program instructions may also be stored
in other non-transitory computer readable media such
as, for example, a CD-ROM, flash drive, or the like. Also,
although the functionality of each of the servers is de-
scribed as being provided by the particular server, a per-
son of skill in the art should recognize that the function-
ality of various servers may be combined or integrated
into a single server, or the functionality of a particular
server may be distributed across one or more other serv-
ers without departing from the scope of the embodiments
and arrangements of the present invention.

[0045] FIG. 2A is a more detailed schematic block di-
agram of the chat automation server 140 operating as
part of the chat automation system 100, according to
some embodiments and/or arrangements of the present
invention. The chat automation server 140 is coupled to
(e.g., in electronic communication with) the end user de-
vice 108 operated by the customer 106 over the data
communications network 1 10. As discussed above, the
chat automation server 140 may be operated by the busi-
ness 104 as part of the contact center system 02 (shown
in FIG. 1), for engaging in automated chat conversations
with the customers of the business. In this regard, the
chat automation server 140 hosts one or more chat au-
tomation modules 202a-202c (collectively referenced as
202), configured with computer program instructions for
engaging in the automated chat conversations. Chat au-
tomation modules 202 may also be referred to as chat
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robots, chat bots, chatterbots, dialog systems, conver-
sational agents, automated chat resources, or the like.
[0046] The chat bots 202 may operate, for example,
as an executable program that can be launched accord-
ing to demand for the particular chat bot. According to
some arrangements, the IMR 122 may operate as an
execution engine or environment for the chat bots 202,
analogous to loading VoiceXML files to a media server
for interactive voice response (IVR) functionality. Load-
ing and unloading may be controlled by the chat auto-
mation server 140, analogous to how a VoiceXML script
may be controlled in the context of an interactive voice
response. The IMR 122 may provide a common means
for capturing and passing collecting user data in a unified
way, similar to user data capturing in the context of IVR.
Such data can be stored (e.g., in the CMR database),
shared, and utilized in follow-up conversation steps,
whether with the same chat bot, a different chat bot, an
agent chat, or even a different media type. According to
one arrangement, the chat automation server 140 is con-
figured to orchestrate the sharing of data among the var-
ious chat bots as interactions are transferred or transi-
tioned over from one chat bot to another, or from one
chat bot to a human agent. According to one arrange-
ment, the data captured during interaction with a partic-
ular chat bot may be transferred along with a request to
invoke a second chat bot or human agent.

[0047] In one arrangement, the number of chat bots
202 may vary according to the design and function of the
chat automation server 140, and is not limited to the
numberillustrated in FIG. 2A. For example, different chat
bots may be created to have different profiles. The profile
of a particular chat bot may be used to select a chat bot
with expertise for helping a customer on a particular sub-
ject control, for example, how the chat bot communicates
with a particular customer. Engaging chat bots with pro-
files that are catered to specific types of end users 106
may allow more effective communication with such us-
ers. For example, one chat bot may be designed or spe-
cialized to engage in a first topic of communication (e.g.,
opening a new account with the business 104), while
another chat bot may be designed or specialized to en-
gage in a second topic of communication (e.g., technical
support for a product or service provided by the business
104), that is different from the first topic of communica-
tion. Inanother example, the chat bots may be configured
to utilize different dialects or slang, or may have different
personality traits or characteristics. For example, the vo-
cabulary of the different chat bots may be tailored to use
the slang or diction of young people, elder people, people
in a certain region of the country, and/or people having
a certain language or ethnic background.

[0048] The chat automation server 140 may also host
a default chat bot that may be invoked at a beginning of
a chat conversation if there is insufficient information
about the customer to invoke a more specialized chat
bot. For example, if a customer intent is unknown when
the conversation initially ensues, the default chat bot may
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be invoked to ask questions about the customer intent.
[0049] Inone arrangement, a chatbot’s profile is stored
in a profile database hosted in the mass storage device
126. The chat bot’s profile data may include, without lim-
itation, the chat bot’s personality, gender, demographics,
areas of expertise, and the like. According to some ar-
rangements, a chat bot may be user selectable, for ex-
ample, based on accent, appearance, age group, lan-
guage, etc., by way of a user interface. Additionally, a
chat bot may be assigned to a user based on demograph-
ic information of the user. According to some arrange-
ments, a chat bot profile may be selected based on in-
formation learned from publicly available information
(e.g., social media information) about a user.

[0050] According to some arrangements, for a given
subject, including receptionist and concierge services,
and specialists on particular products or services (e.g.,
travel booking, opening accounts, etc.), there may be
several different chat bots 202, each with their own per-
sonality or profile. Each of the different chat bots 202 may
be configured, in conjunction with the chat automation
server 140, to learn and evolve their behavior and re-
sponses according to user input. For example, in re-
sponse to users reacting negatively to certain words,
phrases, or responses, the chat bots 202 may learn to
use different words, phrases, or responses. According
to some arrangements, such learning may be supervised
in order to prevent undesired evolution of the personali-
ties or profiles of the chatbots 202. For example, changes
to the personalities or profiles of the chat bots 202 may
be first approved or validated by human supervisors, cer-
tain keywords or phrases may be identified or flagged,
and customer feedback may be analyzed.

[0051] Accordingtosome arrangements, different chat
bots 202 may be configured to learn from each other, in
addition to learning based on user feedback or agent
feedback. For example, different chat bots 202 may be
configured to communicate and exchange data with each
other. In some arrangements, the different chat bots 202
may operate as a neural network for deep learning and
self- learning capabilities, by exchanging data with one
another.

[0052] The chat automation server 140 may also be
configured with an end user interface module 160 for
facilitating or coordinating communication between the
customer 06 and the chat automation server. According
to some arrangements, the chat automation server 140
may be implemented in a layered architecture, with a
media layer, a media control layer, the chat bots executed
by way of the IMR 122 (similar to executing a VoiceXML
on an IVR media server), and chat bot management. The
chat automation server 140 may furtherinclude an agent
interface module 170 for facilitating or coordinating com-
munication between an agent operating an agent device
130 and the chat automation server 140.

[0053] Additionally, the end user interface 160 and the
agent interface 170 may operate to facilitate or coordi-
nate the exchange of text-based or chat communications
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between the end user device 108 and the agent device
130. That is, the end user interface 160 may operate to
transmit and receive signals to and from the end user
device 108 during a chat communication session. For
example, the end user interface 160 may transmit signals
to the end user device 108 for displaying a message or
text-based communication on a display of the end user
device 108 by way of the network 110, and may receive
signals from the end user device 108 that include text
based or chat communication messages from the end
user 106.

[0054] The chatautomation server 140 may further be
configured to interact with the knowledge management
server 150 to query the serverfor knowledge information.
The query may be based, for example, based on a ques-
tion received from the customer 106. Responses re-
ceived from the knowledge management server 150 may
then be provided to the customer as part of a chat re-
sponse.

[0055] According to one arrangement, the chat auto-
mation server 140 may run on the same computer as the
other servers of the contact center depicted in FIG. 1.
The chat automation server 140 may also run on a sep-
arate computer equipped with a processor or central
processing unit (CPU) (not shown), which executes pro-
gram instructions and interacts with other system com-
ponents to perform various methods and operations ac-
cording to embodiments or arrangements of the present
invention. According to this latter arrangement, the chat
automation server 140 further includes a memory (not
shown), which operates as an addressable memory unit
for storing software instructions to be executed by the
CPU. The memory is implemented using any suitable
memory device, such as a random access memory
(RAM), and may additionally operate as a computer read-
able storage medium having non-transitory computer
readable instructions stored therein that when executed
by the processor cause the processor to control and man-
age an automated chat communication between the chat
automation server, the end user device 108, and/or the
agent device 130.

[0056] FIG. 2B is a more detailed block diagram of an
exemplary chat bot 202 according to one arrangement
of the invention. In the exemplary embodiment of FIG.
2B, the chat bot 202 includes a text analytics module
250, dialog manager 252, and output generator 254. The
text analytics module is configured to analyze and un-
derstand natural language. In this regard, the text ana-
lytics module may be configured with a lexicon of the
language, a syntactic/semantic parser, and grammar
rules for breaking a phrase provided by the end user de-
vice 108, into an internal syntactic and semantic repre-
sentation. According to one arrangement, the configura-
tion of the text analytics module depends on the particular
profile associated with the chat bot. For example, certain
slang words may be included in the lexicon for one chat
bot, but excluded from another chat bot.

[0057] The dialog manager 252 receives the syntactic
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and semantic representation from the text analytics mod-
ule, and manages the general flow of the conversation
based on a set of decision rules. In this regard, the dialog
manager maintains history and state of the conversation,
and generates an outbound communication based on
the history and state. The communication may follow the
script of a particular conversation path selected by the
dialog manager. As described in further detail below, the
conversation path may be selected based on an under-
standing of a particular purpose or topic of the conver-
sation. The script for the conversation path may be gen-
erated using any of various languages and frameworks
conventional in the art, such as, for example, Atrtificial
Intelligence Markup Language (AIML), SCXML, or the
like.

[0058] The dialog manager 252 selects a response
deemed to be appropriate at the particular point of the
conversation flow/script, and outputs the response to the
outputgenerator 254. According to one arrangement, the
dialog manager 252 may also be configured to compute
aconfidence level for the selected response, and provide
the confidence level to the agent device 130.

[0059] According to some arrangements, every seg-
ment, step, or input in a chat communication may have
a corresponding list of possible responses. Responses
may be categorized based on topics (determined using
a suitable text analytics and topic detection scheme), and
suggested next actions are assigned. Actions may in-
clude, for example, responses with answers, additional
questions, assignment for a human to assist (e.g., by
disambiguating input from the end user), and the like.
[0060] The confidence level may be utilized to assist
the system with deciding whether or not the detection,
analysis, and response to end user input is appropriate
or sufficient, or whether a human should be involved, as
will be discussed in more detail below. For example, a
threshold confidence level may be assigned to invoke
human agent intervention, based on one or more busi-
ness rules. According to some arrangements, confidence
level may be determined based on customer feedback.
Forexample, inresponse to detecting a negative reaction
from a user to an action or response taken by the chat
bot, the confidence level may be reduced. Conversely,
in response to detecting a positive reaction from a user,
the confidence level may be increased.

[0061] According to one arrangement, the response
selected by the dialog manager 252 may include infor-
mation provided by the knowledge management server
150. The information may be, for example, a link to a
knowledge article that the chat bot may want to recom-
mend to the customer in response to a question posed
by the customer.

[0062] The output generator takes the semantic rep-
resentation of the response provided by the dialog man-
ager, maps the response to a chat bot profile or person-
ality (e.g., by adjusting the language of the response ac-
cording to the dialect, vocabulary, or personality of the
chat bot), and outputs an outbound text to be displayed
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atthe end user device 08. According to one arrangement,
the output text may be aimed to be such that the human
customer interacting with the chat bot is unaware that it
is interacting with an automated system as opposed to
a human agent.

[0063] FIGS. 3A-3C are conceptual layout diagrams
of various conversation paths that may be invoked during
a chat conversation according to some example embod-
iments or arrangements of the present invention.
[0064] As illustrated in FIG. 3A, at the start 210 of a
chat communication session, a default chat bot 202a is
invoked (e.g., as an automated receptionist or concierge)
foridentifying, for example, a topic of the communication.
For example, the default chat bot 202a may transmit, by
way of the end user interface 160, a message to the end
user device 108 a chat or text-based message inquiring
as to the purpose/intent of the communication (e.g., "How
can | help you today?"). Additionally, according to some
arrangements, the default chat bot 202a may transmit a
message to the end user device 108 a chat or text-based
message asking the end user 106 to provide identifying
information about the end user 106, or may determine
profile information from a user account associated with
the end user 106.

[0065] In response, the default chat bot 202a may re-
ceive one or more chat or text-based communications
from the end user device 108. The default chat bot 202a
may then analyze the text-based communications, as
discussed above, to identify one or more potential pur-
poses or topics for the communication and/or one or more
pieces of information for identifying the end user 106. In
some instances, the user may remain anonymous initial-
ly, or throughout an entire communication session. Ad-
ditionally, according to some arrangements, in circum-
stances in which the default chat bot 202a is unable to
identify a topic or purpose, the chat bot 202a may politely
terminate the communication or trigger transfer of the
communication to a live agent.

[0066] According to some arrangements of the present
invention, based on identification information of the end
user 106, previous communication history (e.g., with the
business 104 or on a third party platform such as a social
networking website) of the end user 106, and/or the pur-
pose or topic for the communication, the default chat bot
202a may select a particular chat bot 202b having a pro-
file that is deemed to be compatible with the profile of the
end user 106. For example, the default chat bot 202a
may select a particular chat bot 202b having a suitable
vocabulary or diction based on the background or age of
the end user 106, and a suitable specialization to appro-
priately or effectively handle the purpose of the commu-
nication. Profile and/or personality matching may also be
subject to learning by the chat automation system 100,
for example, by analyzing input from end users. When a
selected profile or personality is determined to not be a
good match for a particular customer or particular type
of customer, communications may be redirected to a dif-
ferent chat bot with a different personality or profile, and
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the chat automation system 100 may learn not to make
such matches in the future with customers having the
same or similar characteristics. When a communication
session is transitioned from one chat bot to another chat
bot, context data about the communication session with
the first chat bot may be stored and made available to
the next chat bot (e.g., in the form of a transcript or ag-
gregated/summarized data) and leveraged for avoiding
repeating the same dialog.

[0067] According to some arrangements, if the chat
automation system 100 is unable to determine the proper
chat bot personality or profile, multiple chat bots 202 may
be executed concurrently. In such instances, according
to some arrangements, only one chat bot may have an
active response channel to the end user, and the other
chat bot(s) may execute in silent mode, receiving cus-
tomer requests but making their responses visible to oth-
er chat bots and/or contact center agents.

Accordingly, a potential backup chat bot may be enabled
to remain synchronized with the communication session
in case a transition is made to the backup chat bot.
[0068] According to one arrangement, the particular
chat bot 202b selected by the default chat bot 202a may
have various conversation paths or scripts that it may
follow based on, for example, the customer intent. Ac-
cording to some arrangements of the present invention,
the chat bot 202a or 202b1 may identify or calculate a
confidence level of the purpose of the communication
from among of plurality of different possible communica-
tions purposes or paths 212a-212c that are predeter-
mined. The number of possible predetermined commu-
nication or conversation paths or purposes may vary ac-
cording to the design and function of the chat automation
system 100, and is not limited to the number illustrated
in FIG. 3A. The chat automation system 100, however,
may be designed such that all (or substantially all) com-
munications conducted with an end user can be catego-
rized into a finite number of categories (e.g., account sup-
port, product or service technical support, sales, billing,
other, etc.).

[0069] When initially handling a communication with
an end user, the chat bot 202a or 202b may calculate or
determine a probability or confidence level to each path
based on text analysis of the response from the end user
106. According to some arrangements, the chat bot 202a
or 202b may be configured to ask additional follow-up
questions as to the purpose or topic of the communication
until the confidence level calculated for at least one of
the paths exceeds a threshold level that may be prede-
termined. Then, the chat bot 202b may proceed with tra-
versing through subsequent steps or stages in the com-
munication along the path with the highest confidence
level.

[0070] FIG. 3Biillustrates a process of traversing down
a selected path according to some embodiments and/or
arrangements of the present invention. As illustrated in
FIG. 3B, the chat bot 202b may proceed to a first step or
stage in a conversation flow corresponding to a selected
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path 216, at which point information is exchanged be-
tween the chat bot 202b and the customer. For example,
the chatbot202b may ask additional questions orreceive
questions from the end user 106 in order to progress
through the conversation path down a sub-path 218 to a
subsequent stage 220 in the conversation flow.

[0071] According to one arrangement, the chat bot
202b is configured to monitor confidence levels of its au-
tomated chat responses during the chat communication
session. In this regard, at each stage in the communica-
tion path (the term "conversation path" may be used syn-
onymously with the term "communication path" herein),
the chat bot 202b may calculate or modify the confidence
level of a response provided by the chat bot 202b per the
selected conversation path. If the confidence level of the
chat bot 202b falls below a threshold level that may be
predetermined, the chat bot transmits an alert or signal
toanagentdevice 130 (e.g., by way of the agentinterface
170) to notify an agent that the confidence level has fallen
below the threshold level.

[0072] In response to the confidence level dropping
below a certain threshold level, according to some ar-
rangements, the chat automation system 100 may at-
tempt to route the communication to a live agent (e.g., in
conjunction with the other systems and components of
the contact center system 102 described above) to con-
tinue the communication. For example, the chat automa-
tion server 140 may transmit a transfer request to the
routing server 124. The request may include, for exam-
ple, information about the current chat communication
that the routing server 124 may use to find an appropriate
agent. As with a telephony call, the routing server 124
may find an appropriate agent according to an identified
routing strategy, and further based on information about
agent availability, skills, profiles, and other routing pa-
rameters provided by, for example, the statistics server
132. According to some arrangements, if a live agent is
not available, the chat automation server 140 may con-
tinue to attempt to conduct the automated chat commu-
nication with the end user until the confidence level falls
below a lower threshold level. Additionally, in some ar-
rangements, the chatautomation server 140 may attempt
to delay or drag the conversation along while waiting for
a live agent to become available. For example, the chat
automation server 140 may ask additional questions
such as where the customer is located, their call back
number, their email address, or engage in small talk. The
speed of responses from the chat bot may vary in pro-
portion to the expected availability time for a live human
agent, and if the delay exceeds a threshold delay time
for connecting to alive human agent, the chat automation
server 140 may cause the chat bot to propose a callback.
Alternatively, the chat bot may explain to the customer
that it is trying to connect or transfer to an agent, and
provide an estimated time by which the connection will
be made, at which point the customer may decide wheth-
er or not to continue with the chat bot.

Additionally, while awaiting an available agent, the chat
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automation server 140 may pursue another topic orissue
in which the customer is interested, either with the same
chat bot or a different one.

[0073] According to some arrangements, an agent
(e.g., a supervising agent) may be able to monitor, by
way of the agent interface 170 and an agent device 130,
the status of a plurality of ongoing automated chat com-
munications being conducted by the chat automation
server 140. In this regard, the chat automation server
140 may display an indicator or marker 222 indicating
the current stage or state in the conversation flow for a
given chat communication session and/or other contex-
tual information such as background or demographic pro-
file information about the end user, information about pre-
vious interactions with the business 04, relevant chat his-
tory for the ongoing or previous chat communications,
the confidence level of the chat automation server 140,
and the like. Additionally, the chat automation server 140
may display or expose its own rationale for pursuing a
given topic or conversation path, such as by highlighting
words or phrases used by the end user 106, and identi-
fying or illustrating how those phrases match or corre-
spond to one or more concepts of categorization. The
chat automation system 100 may also display a graphical
representation of the confidence level, and various piec-
es of information showing how the confidence level was
calculated or determined

[0074] The chatbotdisplays a graphicalindicator (e.g.,
by way of the agent interface 170) representing the con-
fidence level. Alow confidence level may invoke a graph-
ic or color illustrating confusion or that the chat bot is
thinking, and higher confidence scores may invoke a
more confident image or color. Additionally, the chat bot
may illustrate (e.g., by way of the agent interface 170)
paths or topics of conversations that have been followed,
and a summary or indication of the communication with
the end user that led to the path or topic being determined
or chosen. The chat bot may further pose questions to a
monitoring agent/supervisor, or another chat bot, which
may indicate the confidence level of the chat bot based
on the nature of the questions.

[0075] Accordingly, by monitoring an ongoing chat
communication, along with additional contextual informa-
tion, the chat bot 202 may be redirected to a new path
or communication topic 224, as illustrated in FIG. 3C.
Agent monitoring or being alerted to a chat communica-
tion with the chat automation system 100 may be able to
redirect the chat automation system 100 to the new path
by clicking on or selecting a graphical representation of
the new communication path, or by dragging the indicator
222 to the new path 224. According to one arrangement,
communication paths represent discussions within a top-
ic. If a human detects that the current chat bot conver-
sation is misaligned with a common topic or subtopic, the
human may redirect the chat bot to a more appropriate
topic or subtopic. For example, an agent may utilize a
graphical user interface (e.g., a visual topic tree or flow
diagram) to drag or redirecta marker or indicator showing
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the current status of the communication to an alternative
path or topic (e.g., asillustrated in FIG. 3C). Alternatively,
prior to transmitting a response to the end user, the chat
automation server 140 may display a proposed response
to a monitoring agent (e.g., by way of the agent interface
170), which the agent can then modify or edit before the
response is sent to the end user. In response to such
modifications, the chat bot and/or the chat automation
server 140 may be enabled to identify a new topic, com-
munication path, or chat bot profile/personality to contin-
ue the communication session.

[0076] In some instances, the chat automation server
140 may wait for input from the end user before allowing
the conversation path to be redirected to a new conver-
sation path. For example, in instances where the current
stage 220 is a self- contained or nested topic, or involves
receiving authentication or profile information from the
end user 106, the chat automation server 140 may wait
until receiving input from the end user 106 before redi-
recting, rather than interrupting the end user 106. Ac-
cordingly, the chat automation server 140 may enable or
block the transition from one communication path to an-
other communication path depending on the nature of
the present stage.

[0077] According to some arrangements, the agent
monitoring or alerted to an ongoing chat communication,
or the chat automation server 140 itself may determine
that the cause of the decline in confidence level is due
to amismatch betweenthe end user 106 and the selected
chat automation profile. For example, if certain words or
phrases are detected to be misunderstood or bother-
some to the end user 106, the agent or the chat automa-
tion server 140 may be redirected to utilize a different
chat bot 202 that is better suited to the needs and sen-
sibilities of the end user 106.

[0078] FIG. 4 is a flow diagram for a method of man-
aging a chat automation system according to some ex-
ample embodiments or arrangements of the present in-
vention.

[0079] The method starts and, at operation 400, the
chat automation server 140 receives an incoming com-
munication. For example, an end user 106 may access,
via an end user device 108, a chat communication user
interface (e.g., through an Internet website) operated by
or on behalf of the business 104, to transmit a request
for interaction with the contact center. The chat commu-
nication interface may, for example, be facilitated by the
chat automation server 140 and the end user interface
160.

[0080] At operation 402, the chat automation server
140 identifies or receives profile information correspond-
ing to the end user 106 and/or the interaction. For exam-
ple, according to some arrangements, the end user 106
may log into a personal account of an Internet website
associated with the business 104. The chat automation
server 140 may then retrieve or identify personal identi-
fying information that was previously provided by the end
user 106 from a database 126. The personal identifying
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information may include various demographic informa-
tion about the end user 106 such as the end user’s name,
age, gender, language ability or background, and ethnic
or national origin background, as well as information
about the end user’s relationship to the business 04, such
as previous purchase history, product or service prefer-
ences, and previous interactions with the business 104
or its employees or agents. Information collected by, for
example, the website (products viewed or clicked on by
the user), prior to the user requesting the interaction, may
also be forwarded to the chat automation server 104.
[0081] According to some arrangements, one or more
aspects of the personal identifying information about the
end user 106 may be collected as part of the chat com-
munication at operation 402. For example, the chat au-
tomation server 140 may ask the end user 106 one or
more predetermined questions from which the personal
identifying information may be determined directly or oth-
erwise inferred based on the responses provided from
the end user 106.

[0082] At operation 404, the chat automation server
140 identifies or receives topic information for the chat
communication. For example, according to some ar-
rangements, the chat automation server 140 may directly
ask one or more questions to the end user 106 inquiring
as to the nature or purpose of the chat communication
(e.g., "How may | help you today?"). According to some
arrangements, the chat automation server 140 may re-
trieve information about previous interactions between
the end user 106 and the chat automation server 140,
the contact center system 102, and/or the business 04,
and ask the end user 106 whether or not the end user
106 wishes to continue or follow-up on the previous in-
teraction. When concatenating multiple conversation
legs (e.g., by invoking sequentially different chat bots or
communication sessions), different previous communi-
cation sessions may have unfinished history, in which
case the chat automation server 140 may directly inquire
about the nature or purpose(s) of the present communi-
cation session.

[0083] According to some arrangements, the chat au-
tomation server 140 may receive input from the end user
106 from which the chat automation server 140 can de-
termine or infer the nature or purpose of the chat com-
munication, without the chat automation server 140 first
inquiring about the purpose of the chat communication.
Thatis, in some instances, the end user 106 may initiate
the chat communication with the chat automation server
140 and proactively describe the purpose of the commu-
nication.

[0084] Based onthetopicinformationand/orthe profile
information, the chat automation server 140 may pro-
ceed, at operation 406, to calculate or determine a con-
fidence level for one or more potential conversation
paths. In the case that multiple conversation topics or
paths are identified as being potential conversation
paths, the chat automation server 140 may group and/or
arrange the various topics or paths in a logical order, for
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example, based on the capabilities of available chat bots,
in order to reduce the number of potential changes from
one chat bot to another. Such grouping or arranging may
also be optimized or organized for achieving one or more
business outcomes.

[0085] For example, as part of the design of the chat
automation server 140, it may be determined that all or
substantially all chat communications will follow a finite
number of potential conversation topics or paths (e.g.,
creating/managing an account, product or service sup-
port, product or service purchases, etc.). The chat auto-
mation server 140 may determine, based on the input
received from the end user 106 (e.g., profile and topic
information) a confidence level or probability that the end
user 106 wishes to proceed down each of the different
predetermined topics or paths. The chat automation serv-
er 140 may then select a conversation path based on the
confidence level determination, forexample, by selecting
the conversation path with the highest confidence level.
[0086] According to some arrangements of the present
invention, the chat automation server 140 may addition-
ally select, at operation 410, a chat automation profile
from among a plurality of chat automation profiles. For
example, as discussed above with respect to FIG. 2, the
chat automation server 140 may include a plurality of
chat automation profiles with different characteristics or
specializations that may be utilized to conduct an auto-
mated chat session.

[0087] For example, different chat automation profiles
may have attributes or characteristics that make them
well-suited for managing chat communications regarding
one or more specific topics, whereas other chat automa-
tion profiles may have attributes or characteristics that
make them well-suited for managing chat communica-
tions regarding one or more different specific topics. That
is, the different chat automation profiles may be config-
ured to, for example, interpret different words or phrases
provided by the end user 106 differently, depending on
the context of the conversation topic. Additionally, differ-
ent chat automation profiles may be configured to utilize
different types of vocabulary or diction according to the
corresponding profile of the end user 106. For example,
depending on the demographic profile of the end user
106, a chat automation profile may be selected such that
the diction or vocabulary of utilized by the chat automa-
tion profile matches or corresponds to that of the end
user 106, such that the end user 106 will understand the
words used by the chat automation profile and feel com-
fortable engaging with the chat automation profile during
a chat communication.

[0088] Once a conversation path is selected and/or a
chat automation profile is selected, the selected conver-
sation path may be traversed, at operation 412. To that
end, a selected chat bot may, for example, ask and an-
swer various questions to and from the end user 106, by
way of the end user interface 160, to attempt to resolve
the needs of the end user 106. In many instances, the
chat bot may traverse down one or more sub-paths of
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conversation, depending on the input provided by the
end user 106.

[0089] During the chat communication session, the
chat automation server 140 may monitor, at operation
414,the chatcommunication conversation (e.g., the input
received from the end user 106) for various trigger
events, and calculate and/or modify the confidence level
that the selected chat bot is appropriately handling the
chat communication session. For example, the chat au-
tomation server 140 may monitor the language received
from the end user 106 and detect language indicating
whether or not the chat automation server 140 is provid-
ing satisfactory answers to questions asked by the end
user 106. The chat automation server 140 may also mon-
itorthe language received fromthe end user 106 to detect
whether or not the end user 106 is satisfied, frustrated,
confused, or is understanding the output from the chat
automation server 140.

[0090] When the chat automation server 140 deter-
mines that the end user 106 is confused, frustrated, or
unhappy, depending on the nature of the input from the
end user 106, the chatautomation server 140 may reduce
the confidence level that it is properly handling the chat
communication.

[0091] At operation 416, the chat automation server
140 determines whether or not the confidence level falls
below a threshold level (e.g., a predetermined threshold
level).

[0092] In response to determining that the confidence
level is below the threshold level, the chat automation
server 140 may proceed, at operation 418, to route the
communication to a new or different communication path,
a new or different chat automation profile, or a live agent.
[0093] For example, in some instances, the chat auto-
mation server 140 may determine, for example, based
on input received from the end user 106, that the initially-
selected communication path was incorrect, and the chat
automation server 140 should have selected a different
communication path. Thus, the chat automation server
140 may determine that the cause of confusion or frus-
tration on the part of the end user 106 is due to the in-
correct communication path being traversed. In such in-
stances, the chat automation server 140 may select a
different communication path based on input received
from the end user 106.

[0094] In other instances, the chat automation server
140 may determine that the chat automation profile that
was initially selected does not correspond well to the par-
ticular end user 106. For example, the selected chat au-
tomation profile may be configured to utilize slang or dic-
tion that is typically spoken by younger people, but the
end user 106 may be confused by or not understand cer-
tain phrases utilized by the chat automation profile. Ac-
cordingly, the chat automation server 140 may select a
different chat automation profile to continue with the chat
communication. As discussed above, according to some
arrangements, multiple chat bots may be silently (from
the perspective of the end user) executing concurrently
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with an active chat bot communicating with the end user,
which may facilitate an easier transition to a new chat
bot profile.

[0095] In some instances, the chat automation server
140 may get stuck or may not understand the cause of
the confusion or frustration on the part of the end user
106, and may not be able to determine whether or not a
different communication path (or which different commu-
nication path) or a differentchat automation profile should
be selected. In such cases, the chat automation server
140 may route the chat communication to a live agent to
continue with the chat communication session, if a live
agentis available. According to some arrangements, the
chat automation server 140 may route the chat commu-
nication to a live agent that has a corresponding (e.g.,
the same or similar) profile as the chat bot profile selected
to handle the automated chat communication. Accord-
ingly, the customer may be unaware of the transition from
an automated chat communication to a communication
with a live human agent, and the transfer may be rela-
tively seamless or transparent to the customer.

[0096] If an agentis not available, the chat automation
server 140 may make an effort to drag on or extend the
automated chat communication until a suitable live agent
becomes available. For example, the chat automation
server 140 may ask one or more questions, for example
to clarify the nature of the frustration or confusion of the
end user 106, while the chat automation server 140 waits
for a suitable live agent to become available.

[0097] Additionally, as discussed above with respect
to FIGS. 3A-3C, the chat automation server 140 may
provide information about the status of the chat commu-
nication to a live agent monitoring one or more automated
chat sessions, and receive input from the live agent re-
garding how to appropriately redirect the chat communi-
cation session. For example, contextual information
(e.g., input received from the end user 106 during the
present communication session or past communication
sessions, the current step or stage in the present com-
munication session, profile information about the end us-
er 106, etc.) may be displayed by way of the agent inter-
face 170 onan agentdevice 130. Based on the contextual
information, the live agent may be enabled to identify a
different communication path that should be followed, or
a different chat automation profile that should be utilized,
and redirect the chat automation server 140 accordingly.
Thus, the live agent may be able to enable the chat au-
tomation server 140 to continue handling the communi-
cation session without the communication session being
escalated to a live agent.

[0098] After routing the chat communication to a new
conversation path, a new chat automation profile, or a
live agent, the chat automation server 140 may return to
operation 414 to monitor the conversation and calculate
or modify the confidence level that the chat automation
server 140 is properly handling the communication ses-
sion.

[0099] Returning to operation 416, if the confidence
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level stays at or above a threshold level (e.g., a prede-
termined threshold level), the chat automation server 140
may proceed to operation 420 to determine whether or
not the conversation is completed. For example, the chat
automation server 140 may detect certain phrases or in-
put from the end user 106 indicating the end user 106
wishes to end the communication session. If, at operation
420, the chat automation server 140 determines the con-
versation (or topic/path) is not yet completed, the chat
automation server 140 may return to operation 414 to
monitor the conversation and calculate or modify the con-
fidence level that the chat automation server 140 is prop-
erly handling the communication session. On the other
hand, if the chat automation server 140 determines the
conversation (or topic/path) is completed, the chat com-
munication system 100 may terminate the communica-
tion session and/or not proceed with any further chat
communications with the end user 106. Alternatively, the
chat communication system 100 may inquire whether or
not the end user 106 wishes to address any other issues
(e.g., proceed down a different communication path), and
if so, return to the beginning of the process illustrated in
FIG. 4.

[0100] Accordingto one or more embodiments and ar-
rangements of the present invention, various operations
described above may be omitted, or additional operations
may be included, unless otherwise indicated, without de-
parting from the scope of the presentinvention as defined
by the claims. Additionally, the order of the operations
may be modified or changed, unless otherwise stated or
implied, without departing from the scope of the present
invention as defined by the claims.

[0101] FIG. 5illustrates a process of facilitating a chat
communication according to some example embodi-
ments of the present invention.

[0102] As shown in FIG. 5, a chat communication in-
terface 500 may displayed on a display of an end user
device 108 operated by an end user 106. The chat com-
munication interface 500 may include either the actual
chat, or may also be wrapped, for example, by a voice
layer that is converted into chat through active speech
recognition (ASR). In such instances, the returned chat
response may be converted into voice through a text-to-
speech (TTS) conversion process.

[0103] The chat communication interface 500 may in-
clude an input field 502, into which the end user 106 may
enter or type text. The chat communication interface 500
may further include a communication summary or tran-
script field 504, for displaying the text from the end user
106 and the chat automation server 140. The information
displayed on the chat communication interface 500 may
be facilitated, for example, by the end user interface 160
shown in FIG. 2, which may be configured to send signals
to the end user device 108 to populate the chat commu-
nication interface 500.

[0104] Additionally, as shown in FIG. 5, a chat com-
munication interface 510 may be displayed on a display
ofan agentdevice 130. According to some arrangements
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of the present invention chat automation server 140 may
perform text analytics on the input received from the end
user 106 by way of the chat communication interface 500
in order to proactively deliver answers or responses to
the text received from the end user 106. For example,
the chat automation server 140 may detect, for example,
that the end user 106 wishes to inquire about a product
or service offered for sale by the business 104, by ana-
lyzing the text entered into the input field 502. In re-
sponse, the chat automation server 140 may follow a
corresponding conversation path as discussed above
with respect to FIGS. 3A-3C and 4, to resolve the inter-
ests of the end user 106.

[0105] Additionally, as discussed above, an agent
monitoring an automated chat communication may be
enabled, by way of the chat communicationinterface 510,
to redirect the chat automation server 140 to a different
conversation path or topic, a different automated chat
profile, or take over the chat communication manually,
depending on whether or not the chat communication is
being handled effectively.

[0106] Additionally, based on the input received by the
end user06, in someinstances, the chatautomation serv-
er 140 may identify one or more opportunities to provide
upsell offers to the end user 106. For example, the end
user 106 may express interest in one product or service,
and the chat automation server 140 may identify another
related product or service and deliver a message to the
end user 106 explaining the related product or service
and offering it for sale.

[0107] According to some arrangements, the chat au-
tomation server 140 may perform text analytics on the
input received from the end user 106 and automatically
generate a query that is transmitted to the knowledge
management server 150 and/or the knowledge system
152. Based on the results of the query to the knowledge
management server 150, the chat automation server 140
may provide an answer to the end user 106 by way of
the chat communication interface 510, for example, in-
cluding the response from the knowledge management
server 150, or a hyperlink to an Internet website that is
relevant to the input received from the end user 106.
[0108] The chatautomation server 140 may also make
suggestions regarding which portions of the interaction
may be utilized to author content, for example, for use in
subsequent interactions. For example, according to
some arrangements, the chat automation server 140 may
identify a question or a category of questions that are
recurring or are commonly asked by customers, and may
flag the question or category of questions for authoring
instructional material to provide to future end users en-
gaging in chat communication sessions. Then, when a
subsequent user asks a similar question, the chat auto-
mation server 140 may direct the subsequent user to an
Internet webpage, article, or explanation to help the user
with his or her concern or problem.

[0109] In one arrangement, each of the various serv-
ers, controllers, switches, gateways, engines, and/or
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modules (collectively referred to as servers) in the afore-
described figures are implemented via hardware or
firmware (e.g. ASIC) as will be appreciated by a person
of skill in the art.

[0110] In one arrangement, each of the various serv-
ers, controllers, switches, gateways, engines, and/or
modules (collectively referred to as servers) in the afore-
described figures is a process or thread, running on one
or more processors, in one or more computing devices
1500 (e.g., FIG. 6A, FIG. 6B), executing computer pro-
gram instructions and interacting with other system com-
ponents for performing the various functionalities de-
scribed herein. The computer program instructions are
stored in a memory which may be implemented in a com-
puting device using a standard memory device, such as,
for example, arandom access memory (RAM). The com-
puter program instructions may also be stored in other
non-transitory computer readable media such as, for ex-
ample, a CD-ROM, flash drive, or the like. Also, a person
of skill in the art should recognize that a computing device
may be implemented via firmware (e.g. an application-
specific integrated circuit), hardware, or a combination
of software, firmware, and hardware. A person of skill in
the art should also recognize that the functionality of var-
ious computing devices may be combined or integrated
into a single computing device, or the functionality of a
particular computing device may be distributed across
one or more other computing devices. . A server may be
a software module, which may also simply be referred to
as a module. The set of modules in the contact center
may include servers, and other modules.

[0111] The various servers may be located on a com-
puting device on-site at the same physical location as
the agents of the contact center or may be located off-
site (or in the cloud) in a geographically different location,
e.g., in a remote data center, connected to the contact
center via a network such as the Internet. In addition,
some of the servers may be located in acomputing device
on-site at the contact center while others may be located
in a computing device off-site, or servers providing re-
dundant functionality may be provided both via on-site
and off-site computing devices to provide greater fault
tolerance. In some arrangements of the present inven-
tion, functionality provided by servers located on com-
puting devices off-site may be accessed and provided
over a virtual private network (VPN) as if such servers
were on-site, or the functionality may be provided using
a software as a service (SaaS) to provide functionality
over the internet using various protocols, such as by ex-
changing data using encoded in extensible markup lan-
guage (XML) or JavaScript Object notation (JSON).
[0112] FIG. 6A and FIG. 6B depict block diagrams of
a computing device 1500 as may be employed in exem-
plary embodiments of the present invention. Each com-
puting device 1500 includes a central processing unit
1521 and a main memory unit 1522. As shown in FIG.
6A, the computing device 1500 may also include a stor-
age device 1528, a removable media interface 1516, a
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network interface 1518, an input/output (I/0O) controller
1523, one or more display devices 1530c, a keyboard
1530a and a pointing device 1530b, such as a mouse.
The storage device 1528 may include, without limitation,
storage for an operating system and software. As shown
in FIG. 6B, each computing device 1500 may alsoinclude
additional optional elements, such as a memory port
1503, a bridge 1570, one or more additional input/output
devices 1530d, 1530e and a cache memory 1540 in com-
munication with the central processing unit 1521. The
input/output devices 1530a, 1530b, 1530d, and 1530e
may collectively be referred to herein using reference
numeral 1530.

[0113] The central processing unit 1521 is any logic
circuitry that responds to and processes instructions
fetched from the main memory unit 1522. It may be im-
plemented, for example, in an integrated circuit, in the
form of a microprocessor, microcontroller, or graphics
processing unit (GPU), or in a field-programmable gate
array (FPGA) or application-specific integrated circuit
(ASIC). The main memory unit 1522 may be one or more
memory chips capable of storing data and allowing any
storage location to be directly accessed by the central
processing unit 1521 . As shown in FIG. 6A, the central
processing unit 1521 communicates with the main mem-
ory 1522 via a system bus 1550. As shown in FIG. 6B,
the central processing unit 1521 may also communicate
directly with the main memory 1522 via a memory port
1503.

[0114] FIG. 6B depicts an embodiment in which the
central processing unit 1521 communicates directly with
cache memory 1540 via a secondary bus, sometimes
referred to as a backside bus. In other arrangements, the
central processing unit 1521 communicates with the
cache memory 1540 using the system bus 550. The
cache memory 1540 typically has a faster response time
than main memory 1522. Asshownin FIG. 6A, the central
processing unit 1521 communicates with various 1/0O de-
vices 1530 via the local system bus 1550. Various buses
may be used as the local system bus 1550, including a
Video Electronics Standards Association (VESA) Local
bus (VLB), an Industry Standard Architecture (ISA) bus,
an Extended Industry Standard Architecture (EISA) bus,
a MicroChannel Architecture (MCA) bus, a Peripheral
Component Interconnect (PCl) bus, a PCl Extended
(PCI-X) bus, a PCI- Express bus, or a NuBus. For ar-
rangements in which an I/O device is a display device
1530c, the central processing unit 1521 may communi-
cate with the display device 1530c through an Advanced
Graphics Port (AGP). FIG. 6B depicts an arrangement
of a computer 1500 in which the central processing unit
1521 communicates directly with I/O device 1530e. FIG.
6B also depicts an arrangement in which local busses
and direct communication are mixed: the central process-
ing unit 1521 communicates with 1/0 device 1530d using
a local system bus 1550 while communicating with I/O
device 1530e directly.

[0115] A wide variety of I/O devices 1530 may be
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present in the computing device 1500. Input devices in-
clude one or more keyboards 1530a, mice, trackpads,
trackballs, microphones, and drawing tablets. Output de-
vicesinclude video display devices 1530c, speakers, and
printers. An 1/O controller 1523, as shown in FIG. 6A,
may control the I/O devices. The I/O controller may con-
trol one or more 1/O devices such as a keyboard 1530a
and a pointing device 1530b, e.g., amouse or optical pen.
[0116] Referring again to FIG. 6A, the computing de-
vice 1500 may support one or more removable media
interfaces 1516, such as a floppy disk drive, a CD-ROM
drive, a DVD-ROM drive, tape drives of various formats,
a USB port, a Secure Digital or COMPACT FLASH™
memory card port, orany other device suitable for reading
data from read-only media, or for reading data from, or
writing data to, read-write media. An I/O device 1530 may
be a bridge between the system bus 1550 and a remov-
able media interface 1516.

[0117] The removable media interface 1516 may for
example be used for installing software and programs.
The computing device 1500 may further comprise a stor-
age device 1528, such as one or more hard disk drives
or hard disk drive arrays, for storing an operating system
and other related software, and for storing application
software programs. Optionally, a removable media inter-
face 1516 may also be used as the storage device. For
example, the operating system and the software may be
run from a bootable medium, for example, abootable CD.
[0118] In some arrangements, the computing device
1500 may comprise or be connected to multiple display
devices 1530c, which each may be of the same or differ-
ent type and/or form. As such, any of the I/O devices
1530 and/or the I/O controller 1523 may comprise any
type and/or form of suitable hardware, software, or com-
bination of hardware and software to support, enable or
provide for the connection to, and use of, multiple display
devices 1530c by the computing device 1500. For exam-
ple, the computing device 1500 may include any type
and/or form of video adapter, video card, driver, and/or
library to interface, communicate, connect or otherwise
use the display devices 1530c. In one arrangement, a
video adapter may comprise multiple connectors to in-
terface to multiple display devices 1530c. In other ar-
rangements, the computing device 1500 may include
multiple video adapters, with each video adapter con-
nected to one or more of the display devices 1530c. In
some arrangements, any portion of the operating system
of the computing device 1500 may be configured for using
multiple display devices 1530c. In other arrangements,
one or more of the display devices 1530c may be pro-
vided by one or more other computing devices, connect-
ed, for example, to the computing device 1500 via a net-
work. These arrangements may include any type of soft-
ware designed and constructed to use the display device
of another computing device as a second display device
1530c for the computing device 1500. One of ordinary
skill in the art will recognize and appreciate the various
ways and arrangements that a computing device 1500
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may be configured to have multiple display devices
1530c.

[0119] A computing device 1500 of the sort depicted
in FIG. 6A and FIG. 6B may operate under the control of
an operating system, which controls scheduling of tasks
and access to system resources. The computing device
1500 may be running any operating system, any embed-
ded operating system, any real-time operating system,
any open source operating system, any proprietary op-
erating system, any operating systems for mobile com-
puting devices, or any other operating system capable
of running on the computing device and performing the
operations described herein.

[0120] The computing device 1500 may be any work-
station, desktop computer, laptop or notebook computer,
server machine, handheld computer, mobile telephone
or other portable telecommunication device, media play-
ing device, gaming system, mobile computing device, or
any other type and/or form of computing, telecommuni-
cations or media device thatis capable of communication
and that has sufficient processor power and memory ca-
pacity to perform the operations described herein. In
some arrangements, the computing device 1500 may
have different processors, operating systems, and input
devices consistent with the device.

[0121] In other arrangements the computing device
1500 is a mobile device, such as a Java-enabled cellular
telephone or personal digital assistant (PDA), a smart
phone, a digital audio player, or a portable media player.
In some arrangements, the computing device 1500 com-
prises a combination of devices, such as a mobile phone
combined with a digital audio player or portable media
player.

[0122] As shown in FIG. 6C, the central processing
unit 1521 may comprise multiple processors P1 , P2, P3,
P4, and may provide functionality for simultaneous exe-
cution of instructions or for simultaneous execution of
one instruction on more than one piece of data. In some
arrangements, the computing device 1500 may comprise
a parallel processor with one or more cores. In one of
these arrangements, the computing device 1500 is a
shared memory parallel device, with multiple processors
and/or multiple processor cores, accessing all available
memory as a single global address space. In another of
these arrangements, the computing device 500 is a dis-
tributed memory parallel device with multiple processors
each accessing local memory only. In still another of
these arrangements, the computing device 1500 has
both some memory which is shared and some memory
which may only be accessed by particular processors or
subsets of processors. In still even another of these ar-
rangements, the central processing unit 521 comprises
amulticore microprocessor, which combines two or more
independent processors into a single package, e.g., into
a single integrated circuit (IC). In one exemplary embod-
iment, depicted in FIG. 6D, the computing device 1500
includes at least one central processing unit 1521 and at
least one graphics processing unit 1521°.
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[0123] In some arrangements, a central processing
unit 1521 provides single instruction, multiple data
(SIMD) functionality, e.g., execution of a single instruc-
tion simultaneously on multiple pieces of data. In other
arrangements, several processors in the central process-
ing unit 1521 may provide functionality for execution of
multiple instructions simultaneously on multiple pieces
of data (MIMD). In still other arrangements, the central
processing unit 1521 may use any combination of SIMD
and MIMD cores in a single device.

[0124] A computing device may be one of a plurality
of machines connected by a network, or it may comprise
a plurality of machines so connected. FIG. 6E shows an
exemplary network environment. The network environ-
ment comprises one or more local machines 502a, 502b
(also generally referred to as local machine(s) 1502, cli-
ent(s) 1502, client node(s) 1502, client machine(s) 1502,
client computer(s) 1502, client device(s) 1502, end-
point(s) 1502, or endpoint node(s) 1502) in communica-
tion with one or more remote machines 1506a, 1506b,
1506¢ (also generally referred to as server machine(s)
1506 or remote machine(s) 1506) via one or more net-
works 1504. In some arrangements, a local machine
1502 has the capacity to function as both a client node
seeking access to resources provided by a server ma-
chine and as a server machine providing access to host-
ed resources for other clients 1502a, 1502b. Although
only two clients 1502 and three server machines 1506
are illustrated in FIG. 6E, there may, in general, be an
arbitrary number of each. The network 1504 may be a
local-area network (LAN), e.g., a private network such
as a company Intranet, a metropolitan area network
(MAN), or a wide area network (WAN), such as the In-
ternet, or another public network, or a combination there-
of.

[0125] The computing device 1500 may include a net-
work interface 1518 to interface to the network 1504
through a variety of connections including, but not limited
to, standard telephone lines, local-area network (LAN),
or wide area network (WAN) links, broadband connec-
tions, wireless connections, or a combination of any or
all of the above. Connections may be established using
a variety of communication protocols. In one arrange-
ment, the computing device 1500 communicates with
other computing devices 1500 via any type and/or form
of gateway or tunneling protocol such as Secure Socket
Layer (SSL) or Transport Layer Security (TLS). The net-
work interface 1518 may comprise a built-in network
adapter, such as a network interface card, suitable for
interfacing the computing device 1500 to any type of net-
work capable of communication and performing the op-
erations described herein. An 1/O device 1530 may be a
bridge between the system bus 1550 and an external
communication bus.

[0126] According to one embodiment, the network en-
vironment of FIG. 6E may be a virtual network environ-
ment where the various components of the network are
virtualized. For example, the various machines 1502 may
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be virtual machines implemented as a software-based
computer running on a physical machine. The virtual ma-
chines may share the same operating system. In other
arrangements, different operating system may be run on
each virtual machine instance. According to one arrange-
ment, a "hypervisor" type of virtualization is implemented
where multiple virtual machines run on the same host
physical machine, each acting as if it has its own dedi-
cated box. Of course, the virtual machines may also run
on different host physical machines.

[0127] Other types of virtualization is also contemplat-
ed, such as, for example, the network (e.g. via Software
Defined Networking (SDN)). Functions, such as func-
tions of the session border controller and other types of
functions, may also be virtualized, such as, for example,
via Network Functions Virtualization (NFV).

[0128] Although this invention has been described in
certain specific embodiments and arrangements, those
skilled in the art will have no difficulty devising variations
to the described embodiment, which in no way depart
from the scope of the presentinvention as defined by the
claims. Furthermore, to those skilled in the various arts,
the invention itself herein will suggest solutions to other
tasks and adaptations for other applications. It is the ap-
plicant’s intention to cover by claims all such uses of the
invention and those changes and modifications which
could be made to the embodiments of the invention here-
in chosen for the purpose of disclosure without departing
from the scope of the invention as defined by the claims.
Thus, the present embodiments and arrangements of the
invention should be considered in all respects as illustra-
tive and not restrictive, the scope of the invention to be
indicated by the appended claims.

Claims

1. A method formanaging chat automation, the method
comprising:

receiving (400), by a processor (1521), a signal
indicating a communication is being initiated by
an end user (106) operating an end user device
(108);

receiving (402, 404), by the processor (1521),
information from the end user device (108) re-
garding the communication;

selecting (408), by the processor, a first conver-
sation path based on the information regarding
the communication, the first conversation path
having a plurality of first conversation stages;
invoking, by the processor (1521), an automated
chat resource for engaging in a chat communi-
cation session with the end user device (108),
wherein the automated chat resource is config-
ured to follow the plurality of first conversation
stages in the first conversation path during a first
portion of the chat communication session;
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monitoring (414), by the processor (1521), con-
fidence levels of automated chat responses dur-
ing the first portion of the chat communication
session;

detecting (416), by the processor (1521), atleast
one of the confidence levels falling below a
threshold level;

outputting, by the processor (1521), a graphical
indicator representing the atleast one of the con-
fidence levels;

receiving, by the processor (1521), a selection
of a second conversation path from an agent
device, in response to the graphical indicator;
and

redirecting (418), by the processor (1521), the
chat communication session to the selected
second conversation path, the second conver-
sation path having a plurality of second conver-
sation stages, wherein the automated chat re-
source is configured to follow the second con-
versation stages of the second conversation
path during a second portion of the chat com-
munication session.

2. The method of claim 1, further comprising at least
one of:

transmitting, by the processor (1521), an in-
struction to display a proposed response on an
agent device (108) corresponding to a contact
center agent;

transmitting, by the processor (1521), a signal
to route the chat communication to a live agent
in response to the confidence level being below
a threshold level; or

transmitting, by the processor (1521), an in-
struction to display a graphical representation
of the first conversation path on the agentdevice
(108) corresponding to the contact center agent.

3. The method of claim 2, further comprising:

receiving, by the processor (1521), a modifica-
tion to the proposed response from the agent
device; and

transmitting, by the processor (1521), an in-
struction to display the proposed response with
the modification to the end user device.

4. The method of one of claims 1-3, wherein the first
conversation path is provided by a script.

5. The method of one of claims 1-4, wherein the auto-
mated chatresponses are based on history and state
of the chat communication.

6. The method of one of claims 1-5, wherein the confi-
dence level is determined based on feedback from
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the end user device (108).

7. A system (100) for managing chat automation, the
system comprising:

a processor (1521); and

a memory (1522) coupled to the processor,
wherein the memory (1522) stores instructions
that,

when executed by the processor (1521), cause
the processor (1521)to:

receive a signal indicating a communication
is being initiated by an end user (106) op-
erating an end user device (108);

receive (402, 404) information from the end
user device (108) regarding the communi-
cation;

select (408) a first conversation path based
on the information regarding the communi-
cation, the first conversation path having a
plurality of first conversation stages;
invoke an automated chat resource for en-
gaging in a chat communication session
with the end user device, wherein the auto-
mated chat resource is configured to follow
the plurality of first conversation stages in
first conversation path during a first portion
of the chat communication session;
monitor (414) confidence levels of automat-
ed chat responses during the first portion of
the chat communication session;

detect (416) at least one of the confidence
levels falling below a threshold level; output
a graphical indicator representing the at
least one of the confidence levels;

receive selection of a second conversation
path from an agent device, in response to
the graphical indicator; and

redirect (418) the chat communication ses-
sion to the selected second conversation
path, the second conversation path having
a plurality of second conversation stages,
wherein the automated chat resource is
configured to follow the second conversa-
tion stages in the second conversation path
during a second portion of the chat commu-
nication session.

Patentanspriiche

Verfahren zum Verwalten von Chat-Automatisie-
rung, das Verfahren umfassend:

Empfangen (400) eines Signals, das anzeigt,
dass eine Kommunikation von einem Endbenut-
zer (106) initiiert wird, der eine Endbenutzervor-
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richtung (108) bedient, durch einen Prozessor
(1521);

Empfangen (402, 404) von Informationen von
der Endbenutzervorrichtung (108) bezliglich der
Kommunikation durch den Prozessor (1521);
Auswahlen (408) eines ersten Konversations-
pfads durch den Prozessor, basierend auf den
Informationen bezlglich der Kommunikation,
wobeidererste Konversationspfad eine Vielzahl
von ersten Konversationsphasen aufweist;
Aufrufen einer automatisierten Chat-Ressource
durch den Prozessor (1521) zum Eingreifen in
eine Chat-Kommunikationssitzung mit der End-
benutzervorrichtung (108), wobei die automati-
sierte Chat-Ressource dazu konfiguriert ist,
wahrend eines ersten Teils der Chat-Kommuni-
kationssitzung der Vielzahl von ersten Konver-
sationsphasen in dem ersten Konversations-
pfad zu folgen;

Uberwachen (414) von Konfidenzniveaus auto-
matisierter Chat-Antworten wahrend des ersten
Teils der Chat-Kommunikationssitzung durch
den Prozessor (1521);

Erfassen (416) durch den Prozessor (1521),
dass mindestens eines der Konfidenzniveaus
unter ein Schwellenniveau fallt;

Ausgeben eines grafischen Indikators, der das
mindestens eine der Konfidenzniveaus dar-
stellt, durch den Prozessor (1521);

Empfangen einer Auswahl eines zweiten Kon-
versationspfads von einer Agentenvorrichtung
als Antwort auf den grafischen Indikator durch
den Prozessor (1521); und

Umleiten (418) der Chat-Kommunikationssit-
zung zu dem ausgewahlten zweiten Konversa-
tionspfad durch den Prozessor (1521), wobei
der zweite Konversationspfad eine Vielzahl von
zweiten Konversationsphasen aufweist, wobei
die automatisierte Chat-Ressource dazu konfi-
guriert ist, den zweiten Konversationsphasen
des zweiten Konversationspfads wahrend eines
zweiten Teils der Chat-Kommunikationssitzung
zu folgen.

2. Verfahren nach Anspruch 1, ferner umfassend min-
destens einen der Folgenden:

Ubertragen, durch den Prozessor (1521), einer
Anweisung, eine vorgeschlagene Antwort auf
einer Agentenvorrichtung (108) anzuzeigen, die
einem Contact-Center-Agenten entspricht;
Ubertragen, durch den Prozessor (1521), eines
Signals, um die Chat-Kommunikation zu einem
Live-Agenten zu leiten, als Reaktion darauf,
dass das Konfidenzniveau unterhalb eines
Schwellenwerts liegt; oder

Ubertragen, durch den Prozessor (1521), einer
Anweisung, eine grafische Darstellung des ers-
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ten Konversationspfads auf der Agentenvorrich-
tung (108), die dem Contact-Center-Agenten
entspricht, anzuzeigen.

3. Verfahren nach Anspruch 2, ferner umfassend:

Empfangen, durch den Prozessor (1521), einer
Modifikation der vorgeschlagenen Antwort von
der Agentenvorrichtung; und

Ubertragen, durch den Prozessor (1521), einer
Anweisung, die vorgeschlagene Antwort mit der
Modifikation an der Endbenutzervorrichtung an-
zuzeigen.

4. Verfahren nach einem der Anspriiche 1-3, wobei der
erste Gesprachspfad durch ein Skript bereitgestellt
wird.

5. Verfahren nach einem der Anspriiche 1-4, wobei die
automatisierten Chat-Antworten auf dem Verlauf
und dem Status der Chat-Kommunikation basieren.

6. Verfahrennacheinemder Anspriiche 1-5, wobei das
Konfidenzniveau basierend auf einer Riickmeldung
von der Endbenutzervorrichtung (108) bestimmt
wird.

7. System (100) zum Verwalten von Chat-Automatisie-
rung, das System umfassend:

einen Prozessor (1521); und

einen mit dem Prozessor gekoppelten Speicher
(1522), wobei der Speicher (1522) Anweisun-
gen speichert, die

bei Ausfiihrung durch den Prozessor (1521) den
Prozessor (1521) zu Folgendem veranlassen:

Empfangen eines Signals, das anzeigt,
dass eine Kommunikation von einem End-
benutzer (106) initiiert wird, der eine End-
benutzervorrichtung (108) bedient;
Empfangen (402, 404) von Informationen
von der Endbenutzervorrichtung (108) be-
zuglich der Kommunikation;

Auswahlen (408) eines ersten Konversati-
onspfads basierend auf den Informationen
beziglich der Kommunikation, wobei der
erste Konversationspfad eine Vielzahl von
ersten Konversationsphasen aufweist;
Aufrufen einer automatisierten Chat-Res-
source zum Eingreifen in eine Chat-Kom-
munikationssitzung mit der Endbenutzer-
vorrichtung, wobei die automatisierte Chat-
Ressource dazu konfiguriert ist, wahrend
eines ersten Teils der Chat-Kommunikati-
onssitzung der Vielzahl von ersten Konver-
sationsphasen im ersten Konversations-
pfad zu folgen;
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Uberwachen (414) von Konfidenzniveaus
automatisierter Chat-Antworten wahrend
des ersten Teils der Chat-Kommunikations-
sitzung;

session de communication par chat ;
la détection (416), par le processeur (1521), d’au
moins I'un des niveaux de confiance tombant en

20

dessous d’un niveau seuil ;

la sortie, par le processeur (1521), d’'un indica-
teur graphique représentant au moins 'un des
niveaux de confiance ;

Erfassen (416), dass mindestens einesder 5 laréception, parle processeur (1521), d’une sé-
Konfidenzniveaus unter ein Schwellenni- lection d’un second chemin de chat a partird’'un
veau fallt; Ausgeben eines grafischen Indi- dispositif d’agent, en réponse a l'indicateur
kators, der das mindestens eine der Konfi- graphique ; et
denzniveaus darstellt; la redirection (418), par le processeur (1521),
Empfangen einer Auswahl eines zweiten 10 de la session de communication par chat vers
Konversationspfads von einer Agentenvor- le second chemin de chat sélectionné, le second
richtung als Reaktion auf den grafischen In- chemin de chat ayant une pluralité de secondes
dikator; und étapes de chat, danslequel laressource de chat
Umleiten (418) der Chat-Kommunikations- automatisée est configurée pour suivre les se-
sitzung zu dem ausgewahlten zweiten Kon- 75 condes étapes de chat du second chemin de
versationspfad, wobei der zweite Konver- chat pendant une seconde partie de la session
sationspfad eine Vielzahl von zweiten Kon- de communication par chat.
versationsphasen aufweist, wobei die auto-
matisierte Chat-Ressource dazu konfigu- 2. Procédé selon la revendication 1, comprenant au
riert ist, den zweiten Konversationsphasen 20 moins l'un parmi :
in dem zweiten Konversationspfad wah-
rend eines zweiten Teils der Chat-Kommu- la transmission, par le processeur (1521), d’'une
nikationssitzung zu folgen. instruction pour afficher une réponse proposée
sur un dispositif d’agent (108) correspondant a
25 un agent de centre de contact ;
Revendications la transmission, par le processeur (1521), d’'un
signal pour acheminer la communication par
1. Procédé de gestion d’automatisation de chat, le pro- chat vers un agent en direct en réponse au fait
cédé comprenant : que le niveau de confiance est inférieur a un
30 niveau seuil ; ou
la réception (400), par un processeur (1521), la transmission, par le processeur (1521), d’'une
d’'un signal indiquant qu’'une communication est instruction pour afficher une représentation gra-
initiée par un utilisateur final (106) actionnant un phique du premier chemin de chat sur le dispo-
dispositif d’utilisateur final (108) ; sitif d’agent (108) correspondant a I'agent du
la réception (402, 404), par le processeur 35 centre de contact.
(1521), d’informations provenant du dispositif
d'utilisateur  final (108) concernant Ia 3. Procédé selon la revendication 2, comprenant en
communication ; outre :
la sélection (408), par le processeur, d’un pre-
mier chemin de chat sur la base des informa- 40 laréception, parle processeur (1521), d’'une mo-
tions concernant la communication, le premier dification de la réponse proposée du dispositif
chemin de chatayant une pluralité de premiéres d’agent ; et
étapes de chat ; la transmission, par le processeur (1521), d’'une
I'appel, par le processeur (1521), d’'une ressour- instruction pour afficher la réponse proposée
ce de chat automatisée pour s’engager dans 45 avec la modification au dispositif d’utilisateur fi-
une session de communication par chat avec le nal.
dispositif d’utilisateur final (108), dans lequel la
ressource de chat automatisée est configurée 4. Procédé selon 'une des revendications 1 a 3, dans
pour suivre la pluralité de premiéres étapes de lequel le premier chemin de chat est fourni par un
chat dans le premier chemin de chat pendant 50 script.
une premiere partie de la session de communi-
cation par chat ; 5. Procédé selon l'une des revendications 1 a 4, dans
la surveillance (414), par le processeur (1521), lequel les réponses de chat automatisées sont ba-
de niveaux de confiance des réponses de chat sées sur l'historique et I'état de la communication
automatisées pendant la premiere partie de la 55 par chat.

6. Procédé selon l'une des revendications 1 a 5, dans
lequel le niveau de confiance est déterminé sur la
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base d’un retour d’informations provenant du dispo-
sitif d’utilisateur final (108) .

Systeme (100) de gestion d’automatisation de chat,
le systéme comprenant : 5

un processeur (1521) ; et

une mémoire (1522) couplée au processeur,
dans lequel la mémoire (1522) stocke des ins-
tructions qui, 10
lorsqu’elles sont exécutées par le processeur
(1521), aménent le processeur (1521) a :

recevoir un signal indiquant qu’'une commu-
nication est initiée par un utilisateur final 75
(106) actionnant un dispositif d’utilisateur fi-

nal (108) ;

recevoir (402, 404) des informations du dis-
positif d’utilisateur final (108) concernant la
communication ; 20
sélectionner (408) un premier chemin de
chat sur la base des informations concer-
nant la communication, le premier chemin

de chat ayant une pluralité de premiéres
étapes de chat ; 25
appeler une ressource de chat automatisée
pour s’engager dans une session de com-
munication par chat avec le dispositif d’uti-
lisateur final, dans lequel la ressource de
chatautomatisée est configurée pour suivre 30
la pluralité de premiéres étapes de chat
dans le premier chemin de chat pendant
une premiére partie de la session de com-
munication par chat ;

surveiller (414) des niveaux de confiance 35
des réponses de chat automatisées pen-
dant la premiére partie de la session de
communication par chat ;

détecter (416) au moins I'un des niveaux de
confiance tombant en dessous d’'un niveau 40
seuil ; sortir un indicateur graphique repré-
sentant 'au moins un des niveaux de
confiance ;

recevoir une sélection d’'un second chemin

de chat a partir d’'un dispositif d’agent, en 45
réponse a l'indicateur graphique ; et

rediriger (418), la session de communica-

tion par chat vers le second chemin de chat
sélectionné, le second chemin de chat
ayant une pluralité de secondes étapes de 50
chat, dans lequel la ressource de chat auto-
matisée est configurée pour suivre les se-
condes étapes de chat du second chemin

de chat pendant une seconde partie de la
session de communication par chat. 55

21



EP 3 453 160 B1

001

wlsAg a8pajmouy

T

T

1

ssauishg \/\

oclt
i ol FET VLI
“ uopewony sionogaom 'V
1eyo
i ao1neq 9G1
_ /\ ewsby <
20€} " 19M8G
i Jone Juewsbeuepy Janleg BIpapy
i S oBpajmouy] [e100S/RIPAWINI
N o N
! 29¢g | 2 pol
1 (0]}
aolne( .
i N\ 21weby >
1 qogl A
K
i >\ emalet]
qogL loAeg Joneg | | Jomesg lanIag EIpON
HAI Burpoday lelg Bunnoy uonesIuNWWoD UOIMG
1
i ao1n0Q
H \/\ | Juseby \< .vm\_.< \< < \< \/\
R acl gl 174" 8t 43"
epgl
I JETNETS
i \/\ 12 _.\( 10BJUOD [esianlun
I B9gl ol

a8 -

I 'Ol

901

2

las pug

~ | eameq
\_ esn pu3

V
}
“

}’

soIneq
esn pu

a80} |iesn pug

“‘“‘t,w,e.,_,J

r\K aoineQ 1

Jasn pu3g 901

.L

€801

losn pug

l

901

22



EP 3 453 160 B1

V¢ Ol

0t I 0L1
1 ﬂ
1
IDIA3A | 9oepay|
INTOV | 13y
1
1

ec0c

QN4oV.IN @

< 109 1Y)

Av

9¢0¢

91

ovi

ssauisng

14418

N/

001
1
1
1
i
091 ! 801

< <
1
i
m N\J_\/x./).

soejiau| ! K < 301A3a
lasn pu3 1 7 ¢ ¥3sN AN3

m \.x,.im{\
1
1
1
1
m OLL
I ¥3SN AN3

ad !
1
1
1
_ N
! 901

23



EP 3 453 160 B1

el
punoqinQ

<

«

d¢ ‘old
c0c
14°T1 414 0¢gc
JojeJauan ’ Ja8euepy ’ 3|npoN ’
wndinp D Sojei1g D sonAleuy oL |
v
ELER]

30UdpluUO)

X3l
punoqu|

24



EP 3 453 160 B1

g I . . . . O . S . .y

\

llll“lllll\

- o . . . .y,

-_—.— e o o e e e e e

IIIIUIIIII\

’

N

ogle

[

og 1Y) 3neya(

ec0e

[

Ole

Mels

JV

N\

ecle

25



EP 3 453 160 B1

g I . . . . O . S . .y

\

llll“lllll\

- . . . . .y,

-_—.— e o o e e e e e

-—5-----

’

N

ogle

N\

ecle

26



EP 3 453 160 B1

4 \
f |
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|
\ |

7
/IIII —_———— - /IHII _————-

oele jog 1eyd jnejad — ecle
9l¢
202 ﬂ
0lc

27



EP 3 453 160 B1

=

juaby aAI Jo/pue

‘a|joid ey maN ‘yred
UOIJESISAUOY) MAN 0} 9InoYy

~

8iy

élena ploysaiyL
Mojag |9AST 83UBPLLOT

oIy

uoiesIaauo) Bulng [aas by
souspyuc) AJpojN/ereinoen
pue uonesIsAuoy) JOHUOW \/\

A

n
»

\/\ yled UONBSIaAUOD

palosjeg asIone) |

454
ﬂ

¥ "Old

N

a|1j0id
uoieWOoINY Jeyo 199|9S

oLy

N

80¥%

yled UonesIaAu0d 109|8S

syled UOHESIaAUOD
BIO 10O BUQ 104
[9AST @ouspluo)

sulwsla(/eeNoen

]0] 4 %
uonewLIou|
\/\ oido) aAl@oay/Amusp)
14414 #
uolew.IoU|
\/\ alo1d BABORH/AYIUSP
40,4

%

uone2IUNWLLIOYD
Buiwoou eAie28Yy

N,

ooy

28



EP 3 453 160 B1

G OlId

e

S

RN

T

s

29



EP 3 453 160 B1

V9 "OId

90¢eS1 POEG| qoes 1
1A8Q 0/ 821A3Q 0/ mﬂu__bwm d pieogAay
BOES|
SoepdU| d3epI91U| BIPSN ERIIET|
YIomiaN 9|qeroway Aejdsig 415 0/l
8161 91S1 00€ES| €Sl
- \ >
0SS1
\\| j Alowapy
a8ei01s uley nds
3Jemyos ccSl 12Gl 05T

S

(i

8¢Sl1

30



EP 3 453 160 B1

g9 "Old

lesi

2dInag
o/l
POES L
-
\ 0/S1
0551 N
a3pug
Sansd €05}
o7
W\ |

>\ Aowapy uod Hod uod

20¢es| uleiy Aowap o/ o/l
¢csi 40SS2201d Ule|N
ayoe)
o¥S1 Y

31



EP 3 453 160 B1

a9 "oid
Nd9
"
LeSt
Nndd
N
lest

99 'OlId

vd

€d

<d

Td

Nndd

lesi

32



1502b

EP 3 453 160 B1

33

FIG. 6E
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